INTRODUCTION
Occlusion is the relationship among all the components of masticatory system in their function, parafunction and dysfunction, whereas occlusion that is aesthetically and functionally not acceptable is referred to as malocclusion [1] , in other terms, defined as an irregularity of the teeth or a malrelationship of the dental arches beyond the range of what is accepted as normal [2] . It is a manifestation of Sudhanshu Sanadhya et al., Prevalence of malocclusion and orthodontic treatment needs among 12-15-year-old schoolchildren... normal biological variability and is a continuum ranging from an ideal occlusion to considerable deviation from normal [3] . Moreover, it is not a single entity, but rather a collection of situations, each in itself constituting a problem [4] . The World Health Organisation (WHO) (1987) had included malocclusion under the heading of Handicapping Dentofacial Anomaly, defined as an anomaly which causes disfigurement or which impedes function, and requiring treatment "if the disfigurement or functional defect was likely to be an obstacle to the patient's physical or emotional well-being" [5] .
Malocclusion does not pose a risk to life, however its implications mandates the need for treatment [6] . There is an increase in susceptibility to other diseases like periodontal disease and trauma, in addition to hampered oral functions like mastication, swallowing, and speech. A number of studies have demonstrated its impact on quality of life [7] [8] [9] .
Since the early 1990's, when orthodontics became a recognised specialty of dental profession, much has been written on the incidence and/or prevalence of malocclusion in the different populations. A large number of studies depicting an anecdotal prevalence of malocclusion have been published [10] .
Literature [11, 12] has revealed that the parent's occupation, directly or indirectly, influences child's oral health. Fishermen's children face prolonged working hours of parents who remain isolated from families for long period of time due to their occupation. This makes fishermen's children a vulnerable target population for oral health. Moreover, determination of malocclusion in childhood can facilitate prevention and furthermore, this knowledge might help to minimise or eliminate future treatment need. To the best of our knowledge, there are no studies in the literature reporting the prevalence of malocclusion among fishermen's children. Hence, this study was taken up to assess the prevalence of malocclusion and orthodontic treatment needs among 12-15-year-old schoolchildren of fishermen of Kutch coast, Gujarat, India.
MATERIALS AND METHODS

STUDy DESIGN AND STUDy POPULATION
A cross sectional descriptive survey was conducted from January 2010 to March 2011 among 12-15 year-old schoolchildren (whose parents were fishermen) of Udaipur, India. Children with mixed dentition, craniofacial anomalies (clefts and syndromes) and who were undergoing or had a history of orthodontic treatment were excluded.
OffICIAL PERMISSION, ETHICAL CLEARANCE AND INfORMED CONSENT
The study protocol was reviewed by the Institutional Review Board and was granted ethical clearance. An official permission was obtained from the District Education Officer, District Education Office [Primary and middle; Secondary], Kutch. A written informed consent was obtained from the parents of all the children who fulfilled the eligibility criteria and were willing to participate in the survey.
TRAINING AND CALIBRATION (RELIABILITy Of THE INDEx USED)
Before the commencement of the study, training and intra examiner calibration was done on 20 schoolchildren in the Department of Public Health Dentistry, Pacific Dental College and Hospital. The intra examiner reliability for Dental Aesthetic Index (DAI) was assessed using Kappa statistics, which was found to be 90%.
VALIDITy Of THE INDEx USED
The gold standard of orthodontic treatment need was determined by 3 professors who are experts in the area of orthodontics with at least 10 years of clinical experience. They examined the 20 schoolchildren separately. Each children was coded as "no need for orthodontic treatment", "elective orthodontic treatment" or "orthodontic treatment required" based on the clinical evaluation of each one.
Where there was disagreement in the assessment by the professors, there was a discussion to reach a consensus.
The DAI scores and degrees of treatment need as determined by the examiner on the same 20 schoolchildren were regrouped in a dichotomous manner as follows: "without treatment needs" and "in need of treatment". The DAI scores were dichotomised as "no need for treatment" (DAI < 25) and "in need of treatment" (DAI > 25). In the same way, the gold standard evaluation was dichotomised as follows: "without treatment needs" and "in need of treatment". The latter category included "elective orthodontic treatment" and "orthodontic treatment required".
PROfORMA DETAILS
A survey proforma designed with the help of WHO Oral Health Assessment form (1997) [13] consisted of two sections: (1) General information: demographic data including name, age, gender and name and address of the school; (2) Clinical parameter: DAI [13] .
PILOT SURVEy
A pilot study was carried out among 70 children, 12-15-year-old children from 2 schools to determine the feasibility of the study. Depending on the prevalence of malocclusion obtained (30%), 95% confidence level and 10% allowable error, the minimum sample size was determined to be 933.
SAMPLING DESIGN
Multi-stage random sampling was employed to select the study population. Kutch coast is divided into 4 zones. From each zone, one district was randomly selected and from each selected district, 2 villages were randomly selected. All the 12-15-year-old children (whose parents were fishermen) in all the schools of selected villages were included in the study.
METHODOLOGy
Data was collected by single examiner. The examiner visited the schools on predetermined dates according to schedule. Eligible children were identified as per above specified sampling design and given informed consent forms to get them signed from their parents/guardians who were also notified by the school teachers on request of the investigator. A total of 947 subjects aged 12-15 years, whose parent/guardians had given a written informed consent, were examined. The general information and the clinical examination findings were recorded. The examination for malocclusion was made according to the DAI as described in WHO Oral Health Survey Basic Methods (1997) [13] . To reduce the examiner's bias (diagnostic criteria maintenance), duplicate examination was conducted on 5% (n = 45) of the population during the course of the study. There were 3 differences in the DAI where the error was 1 mm in all of them, resulting in error rate of 0.7462%, which was disregarded (error smaller than 1.00%).
STATISTICAL ANALySIS
The recorded data was compiled and entered in a spreadsheet computer program (Microsoft Excel 2007) and then exported to data editor page of SPSS version 11.5 (SPSS Inc., Chicago, Illinois, USA). Descriptive statistics included computation of percentages, means and standard deviations. The c 2 was used for comparisons of malocclusion prevalence between different age and gender groups. Analysis of variance (ANOVA) along with Scheffe's test was used for comparison of mean DAI scores between the various age groups and the changes in DAI scores. 't' test was used for comparing the mean DAI scores between gender groups. For all tests, confidence interval and p-value were set at 95% and ≤ 0.05 respectively.
RESULTS
DISTRIBUTION Of STUDy SUBjECTS
A total of 957 children, 526 (54.9%) males and 421 (45.1%) females, participated in the survey (Table 1) .
DISTRIBUTION Of DAI COMPONENTS By AGE AND GENDER
The proportion of children with crowding was significantly highest among 12 years age group (p = 0.000). A significant association (p = 0.000) of incisal segment crowding with gender was revealed with males portraying a greater prevalence of 1 segment (31.7%) and 2 segments crowding (18.5%) than females: 1 (18.4%) segment crowding, 2 (9.2%) segments crowding. More than half of the children (54.2%) showed no maxillary irregularity. Only 6.4% had largest anterior maxillary irregularity of ≥ 3 mm. Statistically significant differences among the age groups (p = 0.000) showed a declining pattern of irregularity from 12 years towards 15 years. A significantly higher proportion of males revealed largest anterior maxillary irregularity with the distribution of 45.4% and 7.9% children among 1-2 mm and ≥ 3 mm irregularity groups, respectively (p = 0.000). Females exhibited 31.7% and 4.6% children with 1-2 mm and ≥ 3 mm irregularity, respectively. A little more than one fourth of the study population exhibited mandibular irregularity with 27.4% and 0.9% children falling in the groups of 1-2 mm and ≥ 3 mm largest anterior mandibular irregularity, respectively. Out of total 887 study subjects, majority (49%) possessed anterior maxillary overjet between 2 to 3 mm. Anterior mandibular overjet was evident in only 2.1% of the total children examined. Open bite was ostensible in 2.5% of the total children. Among all, 86.1% had normal molar relation, 7.1% had half cusp deviation and 6.8% had full cusp deviation (Tables 2, 3) .
DISTRIBUTION Of DAI SCORES By AGE AND GENDER
The overall mean DAI score of the study population was 22.06 ± 5.623 which kept reducing significantly by age (p = 0.000) with a score of 23.47 ± 5.624, 22.62 ± 5.669, 21.76 ± 5.511 and 20.32 ± 5.216 among 12-, 13-, 14-and 15-years age group, respectively. Females portrayed a significantly lower mean DAI score (20.99 ± 5.355) than males (22.91 ± 5.689) with p = 0.000 (Table 4) . Table 5 explains a significant difference in the DAI score and orthodontic treatment needs among the study population by age (p = 0.039) and gender (p = 0.000). Of the whole population, 33.3% subjects had malocclusion and required orthodontic treatment. Age wise distribution showed a statistically significant decrease (p = 0.039) in the severity of DAI score from 12 to 15 years age group. Signi- 
DISCUSSION
The present cross sectional descriptive study was conducted to assess the prevalence of malocclusion and orthodontic treatment needs among 12-15-year-old schoolchildren of fishermen of Kutch coast, Gujarat, India using DAI. The study covered an age group in which orthodontic clinics are most sought after due to the emergence of clinical situations that involve alterations in the arches and faces. This is a period when many professional interventions can be made, leading to numerous benefits for these individuals [14] .
Search of literature revealed no studies on the prevalence of malocclusion among schoolchildren of fishermen. Hence the comparisons are made with other populations.
One or more missing anterior teeth were evident among 11.9% of the study population which is higher than those reported in other studies among Spanish and Nigerian [15, 16] schoolchildren. Furthermore, in the present study 38.9% of children presented crowding of teeth which is higher than that evidenced among Brazilian and Tanzanian schoolchildren [2, 17] . Age related decrease in crowding portrayed in the present study confirms the findings of previous studies [18, 19] . Females had lower prevalence of crowding than males in the present study. This finding corroborates the results obtained by Danaei et al. (2007) [20] and Rwakatema et al. (2007) [21] . Prevalence of spacing and midline diastema in the present study was almost double than that observed among 13-15-year-old North Jordanian children [22] . The next parameter under space is the largest anterior maxillary irregularity which may occur with or without crowding. More than 3 mm largest anterior maxillary irregularity was conferred among 6.4% of the study participants which is greater than those obtained by Esa et al. [23] and Rwakatema et al. [21] in 2001 and 2007, respectively. An increase in frequency of maxillary irregularity showed a significant increase with age in the present study as reported by Estioko et al. (1994) [24] . Males were affected more by maxillary irregularity than females which is analogous to findings among Iranians [20] . The prevalence of largest anterior mandibular irregularity and increased overjet coincided with previous literature [16, 22] . Proportion of subjects with anterior mandibular overjet (3.3%) in the present study was higher than other studies [23, 25] . In the present study, 3.6% of schoolchildren of fishermen presented with vertical anterior openbite which were observed to be higher than that reported by Hill (1992) [25] among Glasgow children and Esa et al. (2001) [23] among Malaysians. Deviations from normal relation were observed in 15.5% of the subjects which was higher than previous studies [26, 27] .
The present study population portrayed a greater orthodontic treatment need (33.4%) than that observed among 12-18-year-old Brazilians [19] , 12-15-year-old Iranians [20] , 12-15-year-old [27] and 12-14-year-old [28] South Indian populations. It could be attributed to the high level of premature tooth extractions in children, no concern being shown for the maintenance of space, and to extensive untreated caries lesions [29] of schoolchildren of fishermen. This in turn may be due to the prolonged working hours of fishermen, lower socioeconomic status and lower level of literacy. Another reason of high prevalence of malocclusion in the present study as compared to other populations may be the consanguineous marriage practice among the fishermen population which might lead to various craniofacial abnormalities [30] .
Age related decrease in mean DAI scores and orthodontic treatment need demonstrated in the present study is analogous to that observed among Victorians [24] . According to Knutson a plausible explanation to this could be that the temporary malocclusions are corrected with age because the child outgrows deforming habits and dental relationships are returned to normal [24] . The present study depicted a higher demand for orthodontic treatment among males than females implying that there are more girls than boys with a normal occlusion which is in conformity with the results obtained for 12-15-year--old Iranians [20] and 12-year-old South Africans [31] . The reason for this is not understood, but it might be related to the fact that male growth starts later and does not reach maximum at the age range of the study population [32] . Besides, due to aesthetic reasons girls show a greater interest in orthodontic correction than boys and in present study, population undergoing orthodontic treatment or who have already undergone orthodontic treatment had been excluded which may account for lesser treatment need among females.
The present epidemiological survey assessed the orthodontic treatment priorities among schoolchildren of fishermen and is the first study of its kind. This necessitates more extensive multicentre surveys involving larger sample from the rural and urban areas of India and abroad to provide a better baseline for this vulnerable population. Specific aspects such as distribution of dental professionals and adaptation of available human and material resources will require further studies.
CONCLUSIONS
The prevalence of malocclusion and orthodontic treatment needs among schoolchildren of fishermen of Kutch coast, Gujarat India was found to be 33.4%. The prevalence was greater among older than younger children and also among males than females. Further studies in different geographic areas are warranted. Manpower and resource considerations, available and required, needs further research. Based on the results, following recommendations can be given: -Considering the environmental aspects implicated in the institution of malocclusion, some of which can be prevented, such as prolonged retention or premature loss of deciduous teeth and prolonged oral habits; intensification of dental health education of schoolchildren and their parents increasing awareness concentrating on preventive aspects and routine dental check-ups is strongly recommended which may help to avoid the need for costly treatments in the future. Moreover, steps should first be taken to educate the population on the Sudhanshu Sanadhya et al., Prevalence of malocclusion and orthodontic treatment needs among 12-15-year-old schoolchildren... benefits of interception before a community screening programme could make a worthwhile contribution to satisfying the treatment needs of the community. -Preventive and interceptive orthodontic programs must be implemented early, with the goal of keeping the balance of orofacial development and/or re-establishing the normality of growth patterns. -Comprehensive orthodontic services delivering appropriate and efficient treatment to meet the treatment needs are desirable. -Subsidised dental care by Government would encourage uptake of orthodontic services in the community and financial assistance from Non-Governmental Organisations may help in the provision of services to the needy population.
